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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve rate of change 
of mag netro resistance of an operation region in a 
magnetroresistance device provided with a transistor 
with an operation region having GMR(giant 
magnetroresistance) effect and improve sensitivity in a 
magnetic field sensor wherein a magnetroresistance 
device is used. 

SOLUTION: A magnetroresisthnce device has a first 
operation region 12 with GMR effect and a second 
operation region 13 for injecting spin polarization 
electron having a spin polarization direction in one 
direction of spin directions of electron showing 
magnetism of the first operation region 12 selectively 
to the first operation region 12. The second operation 
region 13 is formed of a non-magnetic metallic body 
region 13b for injecting spin polarization electron and 
a potential barrier region 13a for selecting and 
injecting spin polarization electron with a spin 
polarization direction in a specified direction. 
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[^®] gmr m±^mo mkzm-tzmm 
^^o^ymmm-^mmizmimmmi 2 tea 

A^-sm 2 ©f^I^c 1 3 SlilS. m 2 iM^Hgc 1 

3 \tx¥ymmtt®jK-? zi&mgtmfttm 1 3 b 
miLi^x-t^^yiy^w^jrmm 3 a«s 




1 

tzmrn i rnmmz&x-t^zmmmn. 
im#m 2 ] msss&m i tznmzti&mss&s&rt 

m?m 3 ] tmem#m. z izmMznt-mmfiiT^ 

m** Co/Cu. Co/Ag, Fe/Cu, Fe/C 
r, Ni/Ag, N i Fe/Cu©V\-f^Ti^^c5tl 

&\,*zm*z*vymmfifaz^mc<Dxxyffimm 

mmmi^mmmxitimimm^ i a^ns 
izmmft&sfaox ^ymmxmz&oxvy^mm* 
zmmHz&A-tztfryisvjwj rimt. 

im#m 5 ] mem$m4 izmizftt-mmsriTrt 

tufE^2K^S^©#Sga?f4^frM^ttAu, Ag, A 

S, E u OOWf 5tiS3?f4^^M«{iE u B 6 T- 

[ft 7 ] ItffBIt^ 1 {CfB^S^fcJ^^^A 

JufSJgll^I^i, Lai- X S.r x Mn0 3 (0. 1 
6<x<0. 5 0), Pri-x Ca x Mn03 . Nd 
0.5 Sro.5 Mn03, (L ao.068 s n 0.937) 1/2 
S ri/2 Mn03 ©Wf ftfrOKU-fT.i]^ h&mM/k 

m^zmrnm*. izwzm&zxxy^mftzft 
-3WZ<d* vymmtttisiegi 1 mmmz&xtz 

L ai_ x S r i- x T i 0 3 1512 

tmmmfr e>sg 1 mmmzm&m&sfovx vy® 



9-3 0 7 1 5 6 

2 

Mm?- : km9W3lZ&A-t& Lai- X Sr x MnO 

3 (o. o9<x<o. i6) frb&zmmmmm 
[su*« 8 ] tti§Em#m 3 (eta® $ nfcgytcjgm^A 

tMZtlfiZm 1 »«^K^T*3S8H4&»fl««i:, 

t5§a^«s^s«c«i«^e>m i mmmz&Aztizm 

«ufa^2firf^^©^?a^ll^fIJi!c{iFe, Co, N 
WKsK-f- > S^^^WX U Tfl^cliM gO, Al 2 O3 

[ft 1 0 ] l3iE3l*« 2 Xteff sfSg 8 {c§B3£3 ft 

tuiam 1 »fftffl£icttttB£ 2 ttfftBKfr e>i£ i 

#^$*t£ z. a zmtt -t^mssmfju 
[«*« 1 1 ] ttnaff *s 1 o izMdmznt-mmfc 

1513^3 SmmmtS i, GaAs, InAs, La 
l_ x S r x Mn0 3 <^Tftfr©^#fI^^*$ft 

[000 1] 

fCBBU 4#CfWilAXK^^»»Ba3t (Giant M 
agnetro- Resistance : BCF, JpKGMRi:^-?). ) £fr 

[0002] 

GMRnmzmmisf-xvyjvi'Zfh^yi?** (The 

Spin Valve Transistor ) CD^g*^±@$tvTV^ 
•5 (MK.tf, D. J. Monsma et al., Phys.Rev. L 
ett.74(1995),pp.5260. ) . 01 OlitfeR^g^S^. 

fcT>yt;b^h^>i7^^©»f3D^itigT*&-g). 01 otc 

i ju*-^ h^yvxtizmm-z 3%&-$mT'®& 

SEE, ^ Vbcti^-^M^c- 3 U ^ ^ MJDcramEET'fe 
4. 2 M^(Z)3B»i£&JllfMR«e 2 a t 



3 

IZttLTmWLjSfflZW&ZtffcrCPP (Current Per 
pendicular to the Plane) W&tfj£f3£tL&. zil/9 

*im i it^mmmm^LMs i -e^atu x $ v * ■. 
[0003] 01 itt*ua*ie:y/vi>-7b5>i?x*G> 

mmzt COffiomSffiBlZlH/ a v h A y T SfiEB 

SBEB fCfeV>T 0. 7eV, i'ay h^f-;t'J7S 
BBC Kfc^T 0. 6eV{C^n^*lf95£$*l-5. X* 
V Ziffl&3 (DM* (SA^ U 7) hx I/* h- n 2 

> (hot electron) tbti$ y*M*£3 -K-^M^c 
2^i/3«y h^r-AUTSBEB fcSH/t^-7.^2 
fc&ASns. ^<-XfjP£2lCfc<,vttiU MfcDSS&ffi 

^MfMRtt 2 a tc jsv ^xm&^-pm^^ vyjstim 

GSfe&Mmm 2 a C o M^F® 3 d fbtfC&M-t 

5 <y * i ^e>^-^igc2 {ci£A$nfcm^t*^- 

*M^2£iIigu ZL©i£i§Lfc«34i'<-*IW£2- 
=i I/* *fltt« 1 lZ&A2tiZ. 

[ooo4] m§^m&mmm2 a ©m^®x^> 

*zz.ii\z&*wms£>m&sx-&z. *xy/v\,7h 
?yv*z\*z.<D&5\zm%±yV£hx<nfcmfflm 4C 

^-ir^-b-ttis^stc^y, m&mgztix^&vsm-ty 
•trjc fev >t a w zw8&(Dwm%mm\-& 250 %tc 

[0 0 0 5] 

LT, X* y ftfm3 frb'<-Z.m»2 ICtt^&^hT > 
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igc2»C33^T^-^.^i^ffc^7!>VjN$< > nl/^^i 
..[0 0 0 6] *«W»i±l2BaiS:«Pft-J-Sfe»tC«:5gEn 

±-*Z>Z\£\ZtbZ>. 
[0007] 

fcwr, «B«gffi£*-rs*llMflB«i:, 1312311 i& 

^ymws^woT. \zyuw&- zmmzmsm 1 

®:i:-f3. W^iClB*teftfc$W!Cfcivni. 4^ 

^rfijtc^. xyissffizfa&n'Dx \fymmm?-tfm2&ft 
>^^2s*f^s^e»^iiM^i@cJcaA$*T,5^ 

^(6IAW{C«;S) 3fcfC<fcy, ^Hfrf^I^^SSttS 

y-%fa\zmv£!§-^ m i m<imm<Dmtt>x ^y^ 
tm^ztit-x^ymffimttxiiyifm-fifttijjsf-' 

»ic*y. mii*^M«c®g^;iiJf^-rs„ figoT. 

% i mi^momtt* ^yismzn^x^ ey<%mm 

tt>7. ¥y^m%faZ~&2-£f-Wr&t^--m<DWr&£ 

tt*\zyi5mwm&mzii^x9Zfc-tz><DX\ mz 
m i mm®o>mmt *w&-t & z\h\z&v ^mm 
imfex^ -&m<m<Dim-tyvtfmix'Z2>. 

[0 0 0 8] «WtS2IC|B«a*ifeJ8Wtt. |JIBIf*« 

ncfa^atifeiK^yt^t-fxtcfe^T, islamist 
m$<D*ti?ti*wzmiLr-&)m&mmx'&&. 

[0 0 0 9] »*£3»Cffi»Sftfcf8IJ!tt, ItfiBlf^ 

2{ciB«$^^s*if : >'U7.fcfcv^. tuiami© 

Cu. Co/Ag, Fe/Cu, Fe/Cr, Ni/A 
g, NiFe/CuOV ^-Ttv^T*^$ frZZt £45® 

[ooio] it tcig^snfcsswi, msm&m 
3\zffiffi2tit-im&ifLv : ;uxizj5\\x. wimm2® 



5 

tan. iM&m$^mM®x&^ffimfre>mi® 
*mftmm^& 1 mmmz^x^ix^^y^m, 

[0 0 1 1] !f:£:g5{C§B3££*ifc$§€f±, tiff2St:&B 

ttff2S^S5{ciE®$*vfe5g^(cfe^T^ ^y^ i 
2 fiff^S^©#™4^jS^M^3^i^frH^A> 1 

■< h) tmit-tz* m*.tx. &A2tiz*eyffim* 

(D^rtcti, ZLCDTvzr^ymmfromvymmJi 
mizMf^Lx^y-y^jvAv 7ffl£<Dmm&2im< 

m^D^y^m^^zM^x^y^^jvAv rm 
&<Dmmm2tm<*2>. fQyxvymmm&z&w 

[0 0 12] ft*3®6{cfe^$nfc?6W(i, 1512^*^ 
SiZffi®2ttmM&fii7 : /UxlZ-iS^T. mg&£2M 

tm&<D$m%&mmmi*Au. Ag, ai. cu® 4c 

iffiMSi^«tfiiiictiE us, e u o<D^?i\t)\ mm* 
mmmitE u b 6 T-^sn-s z: t zmmt-tz. 
[0013] m^iKtm^tc^m^ tuiBff#« 

l{CiH®$n^ffi^M7T:^U^{C33V>T. m&iM 
mmtf. Lai- x Sr x Mn0 3 (0. 1 6<x< 
0. 5 0), Pri- X Ca x Mn03 , Ndo.5 S r 
0.5 Mn03 . (Lao.068 S no. 937 ) 1/2 Sri/2 

Mno 3 ©^m*>G)^p^x^-f h&gm&zm-rz 
Mnmmx'Bf&zt^ me&2mm£fo 5>mch so 
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\zymw5\*i*ift'D®m.<D* xymffim?- zwm 

m 1 Kf^^fCiiA-rS L a i_ x S r i- x T i 0 3 ^e> 

mm&fc%fav>* ^y^mmwmimz^K-t & l a 

l_ x Sr x Mn0 3 (0. 0 9<x<0. 1 6) 

^mmmmm^if^yy^)^ y T«sct 

U £©M nlfffWMC J: UJP 1 Mffimtm&X'ZZ* 

n^^-f h&gffi&zm+*m2fflm&<D¥&tm 

ifcr/U zkomtk? n -tr x fc£ v %T ttf^I-Oig^^ 

imw$(D&&vm(Dfa±*gtf&&iz$miT'^ 

[0 0 14] «*=S8lC|B«Stifc«qitt. ffiffi3ft#9( 

m-zmm>izm§s& 1 s^mdnstcsAi-sasas^jK 
<«B«fc, itffg^ea^^^i^&miiftf^cfca 

mm®o>&mmtf&mm\z&t£tz> * ^ymm^ • 

[0015] ff^g{csffisn&9Sqi». tfffBif#^ 
■frx-mi&zt^ miX9-yi/*MV)7mmmeo, 

A l 2 o 3 CDv\r«^mH£»limiR«. XttE u 

[ooi6] m#mi o ciB«stife«w»t. itFia»# 
«2 xtis#«8 iz^zftt-mmm.-T/uxizte^ 
t, stifBm i s^fi^ic liuiam 2 e.® i u 
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trawls** 

[0017] n#m.i 1 (cfB®$tLfe^ii, isi^t* 

3®f^lWSi, GaAs, InAs, Lai- x Sr 
x Mn0 3 <D^?nfr<D^mK*£VMf$.2ft5>Z.£Z 

[00 18] 

[00 19] Hi^figl 
< h 7 > * ©#Sig>l2I 1 {£fcfgJ?!©|£&©i3g 1 \Z& 
U *\zm ffi £ A;t/?" h 5 y v 

^v'yyv^vmzwmm.i u mimm^i 
2,^2 mmm, 1 3 *mmm u£ 3 s&?«t« 
sns. 0*. 1 ^ 1 wmm-m 2 
ram mr v^itm 1 mmm.-%immms^&. 
fg^v 2 hs; 2 mmm-m 3 «&f^«scfs« 

^V23ttm2S^I^c-^3iM^S^fRISEET*fe 

[0020] StfcaS&iS&fftglgi 2U$G0K>»&|££JR 
ffefW 1 2 a ^«R<^»f£&JRW!R« 1 2 b t.tfi*ti 

?n^izm&]2nr~^Ax.&&mT'mf&z *u z 

xvyx)v7b5yvx*izi3^T& mimmm 
2 0mz&&mmm 12a, mm&mmm 1 2 b 
ttn^^-zftizftfr^TmrnztL* z.ti<b(Dmmm 
izttLxmffijfinzwfcitm-c p pm&tmmzn 

**»|gfflMCfcV^ 5ffiBf£&littl!Bttl2attC 
o T-Mf&2 tu £»t£&JR#{|Rtt l 2 b liC u T'7&&£ 

^5. *mmmz&\*T. coimz-iiimvmmT' 
4«cwwfire?B*an. fix-?M>cu« 2. 0 

nmT«Sti5. o£ »J, flglKffftBBl 2tt4Ji© 

com 4M<ncumm<D*ti s en*:3£zizm.te-t?& 

8 MCOSHKT-^StU Sg 1 ttfftRtt 1 2 ©&ft 
©Tfig&U 4nmt'MSn5. mt£&JH^4Rttl 2 
a»4GMRSft»&aVr©TBtBC MISlifiM^l^T*^ 

saissa&sfltfi^i 2 aorngc. Miaa^M^© 
1 2 b©OTs mmt^-rn*>ta&<D 

&JHfttItt l 2 a £#i&i3^#M^ l 2 b tctm® 
*fl*^t)-&i:LTti. ftSfCCo/Ag. Fe/Cu, F 
e/Cr, Ni/Ag, N i F e/C u©V^"fti^A^ 

[002 1] ffHBfll2.ttfHKttl 3tti3IESSlS&ftfi« ! 
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1 20&mt£Mmmi 2 a ©6&4£^-m? o d 
ras^o* \syMmmfrzmmnzmssz 1 ©f^sgj 1 

2{C^A^5^fg$:m-5. ^2if^l3tt^ 
y*JUAV7ffl$0 1 3 aT'^SJlS. 

[0022] @2 liltnax vy/Vrt V=?y*J* * ©x 

£Mi&mi 3 bttswcji&£;*^:y^fi#fr$:*£o 
&&©* ^ymmm^tm^ 1 kmhr8 1 2 iz&a-? 
m®nzm-?*$iz. fm&stmffimi 3 ba^jg 

llWfllttl 2{Cti^e>i^^lnl^±i$i$T'$,ST^ 

Mlzj3^T4¥$ffi£M&tm l 3 b «A u T*7gj£3ft 
5. #OH4£JW*^l3bi:UTtt«tfCAg. 
Al, Cu©V^tL^A^fflT-gS. 

[0023] ttussg 212^1^1 3©#-r>^;b/fy 

7«« 1 3 a am 1 KK^i^ 1 2 £&2mmmi 3 © 

^WMS^JWWWSci 3 bfc<Dl5If3KftS*i*. d©^ 
yi/*rn>AV7fimi 3 ate#?£H££Ji#^cl 3 bj* 

e>a? i mmm, 1 2 ict&fsitjfefrfsj©* ^ymmfift* 

^x^ymwmttWfWiz&A-tz. tf^yi/vji 

avtm&i 3 ait3m3$mmmxitmm&mft 

M®T'mj$.2tiZ>ii<"ryis J ?.;UXV7fflgl 3 a {3, E 

2tc^-r<k^ic, ^ 2 ffi^i^c 1 3 ©iras^^fi^ 

13bA^l mm® 1 2 &Ci£A$ ttS^. \£y«SM 

^©xtr>^®&[fii(cfE:DTd<5 i >i/-v;wty 7^1 

3a©K^jg$ (AU7/Wh) tmit-?Z>. 

^A$n-5 ^. ^>^sm^7 v 7xxy®mm* e up 

©S^-fCli, Z\<D7v7x¥yffiffim3-e U p\Zttl&VT 
J<7-y*s^Jl'AV7ffi®l 3 a©KgiS3B U ptt®<^ " 

Sc seoT, mz&mmi z-frb&iwtfm&i 2\z 
\*7vzfxvymmm*e U p£mmiiz (7v?xvy 

S^^-edwon©^^^ Z.(D#'5yz.¥ytimm7-e 
d«on©^ t^>{gffi^injfc*ffS: LTtK-t > U 7M 

§cl 3 a©K^£Bd»ontiflj<&'5. ^"7>^.tT>^ 
««•?• e d«anC*VxTt*SB 2 SM^I^c 1 3 1 Wfe 

««i 2^\©aA*^x{i(aih$^s 0 -r^fc-b, ^' 

•r>i/^;wtU7fI^ci 3 afcfev^^fcT>7-/;i/^^& 

^mmmzis^x. ^y^jwi 

U 7«W 1 3 a ®St08»£l&RWjR«aE u S T'J&f&Zft 

T'$, z*izmm. i mmmtLTii.ExiB6 tmm 

[0 0 2 4] ttrf2^3i&f^Iigcl UZ&^X&mZfm 
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izm-r* $ tc, mi mnm, 1 2 tm 3 whrs 1 1 1 
t isTimtDimmnmi: ltg a a s , 1 n a s 

[0 0 2 5] <J&#MS>lu«B©^^>A;i/^h7>i/' 

c mzmmMmi smms^mmmmi 3 b^e>m 

1 iW^c 1 2 fC7 y e up RXf#Vy 

^l/Wmft- e up {C*f LTSJS 2 ffiffNgigc 1 3 ©tK^> ^ 
■WUKUTlfittl 3 a(DffifMiSf$B up li{£<^50T% 
1 ftfftHB 1 2 ICtiT y ^ t^iSHE®? e up jb<&A 

•^>i/^;WtUT^l 3 a<D|lS^i«$Bd«on«llf<«: 

3 a<D^yy-< K&wmz&VTvztT.MyWiMl- 

e up^m 1 mmmzmmiiz&xzixz. 

[0026] fffiMfftHKi 2lz8LK2ttTv7*V 

e uptemm&mftffig. 1 2 a&t&iqg(£& 
m-tm* (3 d«iitoDm^) o^br>*isawsi5T»Bt 

1 2lC#g|^H£I^L§£i&tt& 
[0 0 2 7] <HliW^fSi|!cO«^{fc>ia3 (A) ft 

m^iz&zxxyjvi7b5yi?x*<DfflfmtZ 

w%?z*-xim2<DwmfmT'&z. 03 (a) 
2izftmmHtmmtii\t£\,yWr&izit. st^^i 
jarrm^* e >^ y s i 2up 

&2 a<DWWfalZ%t^T££.lzmE-?Z> GKWtK 

Tti 15 y ^M^3^e>^-X^2{Cttx* y *M 
lgc30Ty^^>{SSfl^e U p. if^i/^tr^flBffi* 

yummwx xymmfimt <<-*im 2 <as«& 
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mfcffi® 2 a ©ess s^-my-ox t asv 

igfit (i*££D.- &R 2 T^^^iUS^ 
[0 0 2 8] 

Rl +R2 +Ri +R2 =2 (Ri + R 2 ) 
[0 0 2 9] 

10 R 2 +Ri +R 2 +Ri =2 (Ri + R 2 ) 
[0 0 3 0] 

G0tl] 

1111 

Rap 2(R,*«j) S<Ri+ftt) Ri+Rs 

Rap a R t+ Rj — (1) 

20 — ^tr>/X;i/yh^>i7^.^©^-^fI^c2tC^S15 
&MttMWc, 2a07<y^ t^lflStom^ s i 2up (Xtt 

^edron^^-r^^aAsns^T*, rmzrv?* 

^ymsmT- e upOJSWtCS V *T ttTfE©}a5t#$§ 

30 [0 0 3 1] Ri +Ri +R X +R! =4Ri 

^^>Xtf>^^^edron<W®iSS&^fe^T 

[0 0 3 2] R 2 +R 2 +R 2 +R 2 =4R 2 

[003 3] 
[IS 2] 



40 



1 


a 


1 


1 




Bp 








4RiRa 


Hp 


a 


4RiRa 

R1+«I 


(2) 





[0034] 
GK3] 



11 



(7) 
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Rap-Rp HifRt- (Rvrfb)*- 4RiRz 

^ R o ^— ^— — a — a 

Rap Ri+Rs (Ri+Rs)' . 



/Ri-RiV 

■ — (3) 



5£ (3) KmfcttBfiRRi tLTl. KigJn 
R2 tltlO (R 2 = 1 0 Ri ) fc^n^f^Vt £ 

ig#i3EHbAR{iji$6 7%{C:fc£„ 
[0 0 3 5] 123 (B) , 03 (C) tt*n-£*l#ge6 10 

t&m i umm 1 2 otps^iaT'Ss. 0 3 (b> 
x*<D&i mmm 1 2 ic^s^Hamnjs^fcv *r 
mmi 2izi*&2mim&am&^mmi 3 b 

Ml 3 atCfcU^WlcaAS^S. t£oT, TV? 

* vymma-e uptm^miz^xirrmomm 1 
5§^-rs„ 20 

[0 0 3 6] Rap=2 (Ri +R2 ) 

^bfwt;i,^h7>^^®^li*fm^ci 21C 

W3&Mfoffi& 12a©7*;^ l^WBW!)*-?- s i2up 

mmmi 3 b©7y^x£>«M^e,ip*5BJRtt£ 

lCfev%TliTI2®^t*^f S. 30 

[0 0 3 7] Rp =4Ri 
*^>/Vb:/h5>^*20SfllfM1«l 2lZfrm& 

•5. 

[003 8] 
GK4] 

Rap - Rp Rj-Ri 

A H = n — (4) 

Rap Rx+Ri 

40 

5£ (4) IClHtifcffi. «*.tffl£B8tRi ilLT 
[0 0 3 9] $e>tC 03 (C) lCarr«fc-MC 

ffflWi s^&JRilMmKp. 2c»2»fH«*i 3© 

ima&mim 1 3 b ^ e up £ 50 



[0 0 4 0] Rap=4R 2 

7.^>y?;b^h^>^7.^(©^i!l&^i^i 2{c^SP^ 

[0 04 1] 
GBt5] 

Rp| - RP1 Rx-Ri 

4R o o (S) 

Rpl Ri 

z.z\x\ (5) \zmmzffigtifiRi tLn, mm 

R2 i: LT 1 0 fc-wetiftA-rs^, JSeSSftA Rli 

[oo42]<^i fflmmnims&mmmomz 
>S4 (a) afgimmmi 20mmmtmmmi 

2 a £$q&!$ftJBttl!Rttl 2 b t<z>g^j^£^t-« 

^ax-fes. ®aH4^ii#is«i 2attcojsm. # 

SSffi^R^I^ 12bliC u^T'fc Co/Cu^ 

^gscoc owm<D*ft*ix<m&i:mTmmizm<tt 

^40<W»[£«:aVr«?WIC 7xD- (ferro ) 

jcjte>. mz. mtzm-tm^f&zry^yjLU- (an 

ti ferro) ffl5Mftmim< ^tl^tUOm^D^H 

y-jjftitKmfizffit). 

[0043] 04 (b) i*c o mmmtzmtm^m 
04 (b> tp % m&tcummmm (nm) zmu 

^tfftli^vMU^ (%) £^1". *Ssfcj8B3Wt 

^*fcf>;£ft#£¥4?^<Z>BE£!I (AF : anti ferr 
o) *<M£UV\ t£oT, 1^04 (B) fc^-r«fce>^ 

Cugfflgtf)Ig^i#Jl . Onm, 2. Onm, 3. 5n 
[0044] U TM^CD^^ U 

*m®&mzmz> * ^ >y t;i/y h ^ > ^ (ess v \t. 
m2mmmi 3<DXTyy*>w)7tmi 3 ati# 
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nmz$£ i mmm. 1 2 kola-*-* 1 1 

U Tfl^c 13a CD^tCo V>Tl5iWi--5. 0 5 
2/-v;wcU71IR«l 3 a©^$:^-t3P^65^x^;b^ 

iiJc 1 3 a S:^^S^?ffl±iii^*M^CE u Stf&ES 
A u/E u S/A l^M(C0V>t!Kf>^ 
A U 7ffl& 13a ©^®«jfc7£fK5::£«>£. 0 5 ?§F 
f#lBAu/EuS &£#K53<Z)|ggig3 10 

#2 »*E u S/A 1 (DW-im. 
mvn*#Tyi'-*MiV7m&l 3 aCDPSSHT-fc 
£. #T>is*JWV)7imi 3 a(D®giS$©¥±&* 

(#1 +*2 ) / 2 T'^*?$tlS. £Bf£g£J:*l 
ti. &&*IW#17. 6=ic*TLT. Tv^ftHBB 
e U p£»ittf C*^-S fcftfC&g&PggigS ®¥ 
1. 9 7eV, *fr>*fcr>fi®KF-e<iian© 

^zmjt?&tz.Mz l im&&mm2<D¥i%4> it 2. 

(CiB^IWSKS 1. 84eV. ^>»^ 

£:/4HM?- e cfoon©&A feH±-T 5 &£>IC<B£&K& 
i^SCDW^tt 2. 20eVtfe5„ ^©i^^lS^ 

•A<7->*/V)W)7W$.l 3 afCfcWCt*, 

fiMWttO. 1-5. 0 n m©$gffl{Ci93£-f £. 
[0 0 4 5] m®&1&2 

■xms&mzyz. tty/vvzf h'zy lfflt 30 

SfS l IfrfHKtt l 2fc^ayx*W hf££flBi&#-*-&M 

Lt-mz<Dmm£Mffim 1 2 a ^m^nk^^m 

fMII£ 1 2 b h *tt\zW3\Lt-A3Jfitt'&MW&V» 

mizttLT. Mnmma&^M&mzGMRimtf 

Sb2>. af^ae^MMCfeV^TMnBMfcfttCttLai-x Sr 
x Mn03 (0. 16<x<0. 5 0) #&§£;ft.2>. 

Mngfft%ilLTttffi{CP ri- x Ca x Mn 40 
O3 . Ndo.5 Sro.5Mn03, (Lao.068 Sn 
0.937 ) 1/2 S ri/2 Mn03 ©Vvf ft^tf&ST'S 
5. 

[0 04 6] SgllMftSEcl 23^D^*-f Miffli 

hmsamim-t^mmmfn 2 s&#« 13, i3i 
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3 «. wrti^n t^-t ht£gm&zm?z> l a 
i-x s r i- x t i o 3 frbttzimmm 1 3 b • l 

ai- x S r x Mn03 frblt&mBtBftmHB&DiXT- 

13b T*&£> L a i-x S r i-x T i O3 l£2WCM&5 
x e><s@^r^J5:^o^g[(Dx xymmttM 1 fl»fl£ 
fBticl 2»C&Af-S>. #7 L >is J rMVJ7ffimi 3af 
feSLai- x S r x M11O3 lil9IB^*tB^c 1 3 b*» 
e>^ 1 mmm. l 2 IC7 V t^XsHIS-?e upSrJg^ 

^it&^-TSL ai_ x S r x T i O3 *>e>fcS^# 

[0 0 4 7] 06&Lai- x Sr x Mn03 

^ssimg (k) fcavr. ^t f ii£3ttt£iE&j&. 
mm, FMit&m£&m#.T-&z. ^yy^jvAu 

7ffl&l 3atLTOLaH Sr x Mn0 3 5:^^ 

fct., Lai-x S r x Mn03 (DxCDfflS&fbliO. 09 
-0. 1 6tf>$gHlCi85£$*lS. 

[0048] 3©j:e>tc«s^$nsxfcr>A;i/^h^> 
2 2 imbhs 1 3 (¥mmm 1 3 b aow?> 

[0 04 9] H5&gfig3 

7. \zymm& i &mw\z'% 1 i&fl^tc&A-f sis 2 
^>-/t;i/^ y^yVT.* (Dvmmmm. 

08 (A) ttStffE^tf>A;i/^"h5>^^©a:^;i/^ 
y<> WWSBBT**. 07.5:01218 (A) tC^fJ:^ 
tc 2{c^S^^fc^Sxtr>>'t;i/yh^>i?x^cDm2 
1 3 IASlB8i£ftlimR« 1 3 d ft^2K7->S/lr 
3 c«Stv5. §£?»ffi^^fli|!cl 

3 dimttfocDxvy^fiftz&oxvyffiffiM 
j-. M^K^y^xxyffimj-evpZ&smizffi 
tarn 1 mmmz&A.-tz>. ms (b) ti§s?^{s^^ 

fiR«i 3d<z>:fflg3MT*;JD5. 08 (B) ic^1-«ke> 
S^edwon^V^n*^— JSlzmbtiZo t&t>*>* — * 
^{CtiAT'gS. 5tfi»i^«:fl^l 3d{±Fe, C 
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[00 5 0] j£6&g%U 
ffl&2 aCDmSmizWrlcmLZm-C I P (Current 

in piane) m&immztit-. ^momcDmt&m 
x-feSo 09 (a) , 09 (b) ittti^eix&m&m 

[0051] 09 (a) KTjk+xXyAjiszrb^yVx 

*wu msmmmi 1 t&zmmmi 3 tavsizm 
1 mnm. 1 2ams£*u z.<n%iimmmi z<d± 
m^% : mm$:M&?zmt.<Dmm^ftMm 2 

a £Mfc©#NSH4^#«Pilc 1 2 b H tttl^tXTWIj 
|SKc£2tC8^!J£n5. «m&i8H££Jlfl^c 1 2 a 

<^)«®^cTO^cfev^T^^ta^^i^#^iI^l 2 apneas 

[0 0 5 2] 09 (B) {C^1-^tf>A;b^h5>$;x 

T^S*xfcm3g>miJgcl 3 e H&2®mjmi 3 £ 
ZL^3gFf^cl 3 etm2iM^^l 3i: 
fSfCSf? 1 Kffm^c 1 2 7bW/£$;ft.5. 

[0053] ^*i^n©c i pmmzmmtzxvy* 

c p Ptmzms-r&x \Zy*fr-f h ^ > * ogm 

[0 0 54] 

[$§!8©£&Jg] R±Ift^LfcJ:e»{C, 2fcHWi, GMR 



(9) #H§¥ 9-307 1 56 

16 

[0®OfS#^Si^] 

[0 1 ] xmrnrnffim 1 {c&s&^cjg&tfw * 
tcji®$nfe^ ^y/ijltf b 5 > * 0U?Mf;g0Tr 

<fe<5<, 

[02] luia^fcrv/t^h^^yx^ODa:^;!/^ 

> Fasagrr?**. 

[03] (A) ti6fe(?fi^(C^^^>AVbyh5>S; 
10 (B) . (C) tt-e*l-P*U*3a©|?fflK:«S^tf>/^ 

[04] (a) teig 1 Mimm&mm&mmMmttt 
ws&mmm t ©gswjtflg tt-twrntsm. cb) 
i±co mgms&-&m-rm&ffi\zm < msftm £nm 

tZ#&td&mZ7jii-®T'3b2>. 
[0 5 ] iK^y isvJVA V TWftBJ&R&jtttMMfy 

[06] *5§^®|y©^Hl2{C^5?^^i7 : /W^ 

fliStlSL a S rMnOO^i^fflat-feS. 
[0 7 ] #$gt93©|Q©£J!g 3 lZ&Z$gmffcrS U X 

izmmzixt-* xyjvuzf v^yvx* omffitimmT- 

[08] (A) tetmxxy Aji^b 5 yi/x*a>3i* 

jwiypffim. (b) it&ms^mmnwm 
S0"es>s. 

[09] (a) % (b) i&t4x?ti*ftm<DmBmm4. 
iz&zv&mfic-rsu xizmmz nt^ vy/w? ^ ^ 

30 >^*©WfSf^Si0^feS. 

[0i 0] m&fflizmzxvyAjizfb^yi?** 

[011] t>ifB^i^>/t;i/^h5>i;><>^0Dx^;b^ 
ny \?ffimx-2b&. 

11, i3e ftsfifrfHKtt. 12 mimnmu 1 
2 a. 13d 1 2 b i&msm 

mm. 13 %2mmm 13 a, i3c^r» 

40 mm. 
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